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INTRODUCTION 

Recently, the projectile with non-circular cross-section has 
paid more and more attention. for example  guidance projectile, 
the changing of the shell shape from common circular to non-
circular cross-section makes it possible to improve projectiles 
storage, transport, discarding and aerodynamic characteristics. 
The experiments prove that the non-circular cross-section has 
better rigidity in the same area and lighter in the same length.
This paper takes armor-piercing projectile for example, 
contrasting and researching the aerodynamic characteristics 
and trajectory characteristics of triangular cross-section 
projectile and circular cross-section projectile respectively.
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The structure of triangular cross-section projectile
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Triangular cross-section projectiles
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The structure of circular  cross-section projectile
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Circular cross-section projectiles
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Range show



EXPERIMENT  RESEARCH

Experiment show
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Shadowgraphic image of triangular cross-section projectile 
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Shadowgraphic image of circular  cross-section projectile 
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Yaw angle curve of triangular cross-section projectile 
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Yaw angle curve of circular cross-section projectile 
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ANALYSIS OF FLIGHT PERFORMANCE

According to the aerodynamic coefficients of the 
projectile gained by experiments, contrasting and 
analyzing the triangular cross-section projectile 
and circular cross-section projectile in fight 
performance such as resistance characteristic, 
stability under low speed rotation, 
maneuverability and so on. 
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Table 2 shows the analysis result of triangular cross-
section projectile and circular cross-section 
projectile in static stability.
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The analysis and results shows that static stability 
allowance of triangular cross-section projectile is higher 
than circular cross-section projectile, its stabilizing 
moment and dumping moment is bigger than circular 
cross-section projectile, especial the stability moment.

To triangular cross-section projectile, the oscillatory 
frequency is higher and the oscillatory wavelength is 
short. These characteristics represent that the stability of 
triangular cross-section projectile is better. 
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Table 3 shows the analysis result of triangular cross-
section projectile and circular cross-section projectile 
in stability characteristic under low speed rotation. 
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The analysis and results shows: the Magnus moment 
of triangular cross-section projectile is higher than 
circular cross-section projectile. To the projectile in 
flight, the Magnus moment is disturbance moment. 
The bigger of Magnus moment, the bigger interaction 
of pitching and yaw by rolling, maybe it will lead to 
great distribution. So the effect of reduce offcenter and 
initial disturbance of triangular cross-section projectile 
by low speed rotation is not as well as circular cross-
section projectile.  
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Table 4 shows the triangular cross-section projectile and circular 
cross-section projectile in maneuverability. The analysis and results 
shows: the drag coefficient of triangular cross-section projectile is 
lower than circular cross-section projectile’s, the triangular cross-
section projectile has higher lift-drag ratio, and could supply bigger 
normal overload, consequently it has better maneuverability.



CONCLUSIONS 

The projectile with triangular cross-section has 
smaller flight resistance, less kinetic energy loss, 
higher ratio of kinetic energy to cross section area 
when impacting.

The projectile with triangular cross-section has 
better static stability and it’s static stability allowance 
is bigger than the circular cross-section projectile’s. 



CONCLUSIONS

Under low speed rotation, the projectile with 
triangular cross-sections has great Magnus moment 
and more possible to increase the projectile 
dispersion.

The projectile with triangular cross-section has 
higher lift-drag ratio, could supply bigger normal 
overload and better maneuverability. Therefore it’s 
more suitably used for projectile missile shape. 


